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UIRCULAR LETTER NO. 


Notes on Care of pattle Casualties. 


Sie the contents of several previous gircular letters pertaining to the 
| ourzical management of the wounded are consolidated and in certain instancas 
“ogbended or eure in the rollowing cy icna act Saat: 


Beatie ce ‘The care of the wounded must gis ‘be shaped by conditions and circum" 
stances that govern. the tactical situation at the pouerk. It has been shown by 
this theater that the surgery of war need not be molded by concessions te the 
‘need for haste and the confusion of carins for overwhelming nunbers of patients. = 
military suryery is not. a crude departure from accepted surgical standards, but 
& Gevelooment of the science of ctr gery Lo carry out ea specialized and highly i 
significant mission. Modern surgical treabment employs many adjuvants to operas) © 
Live techniques, suchas chemotherapy, fluid replacement therapy, the transfusion: 
‘whole blood and fractions of blecd employed as substitutes, potent anesthetic = 
énte aii naregtics, These tools are as important to the military surgeon as his 
calpel, bub aro eijually dangerous to the patient if used without expert precision. | 
eof the mejor respons bilities of the military surgeon is to make full use OF 
daniel 3 wilar measures. ang at the same time Bs avoid the dangers that may 3 
ttond their, USAC. . kee ig / Pm ve 


‘a othe. Ger broseht necessity for evacur Plas of the wounded to the rear’ 4an 
i Pondaien tal conflict with saeRL surgical management of the individual patient 
fo mininise thie conflict, close coordination between the ‘functions of administra: 
bOn Alia proiescional services is required,, Tb is the responsibility of the medias 
eal otficer charged’ with » the surgical mManagoment of the patient to place tecnnieaL 
srocedures properly, both in time and in space, with due fegard. to: the tacticayy 
Bits ation On tac one hand*and to the wolfarc. of the patient on the other, Unless | 
@ surgeon visualizes his positdcn ond the function of his hospital Ln relation 
thor surgeons and other hospitals, he may become confused in the mission he | 
Althcugh some needed operation may be perforzod correctly, the 7 
ee effort nea be ec sass wna iaLeeiceas hari: evga £0 the patient if the 


t 


ae e Th 43 the Paeneastiatw of adminis eae ar oknees charked wal the 
hrent OL, evacuation ‘and hosp alization policies to adapt the schedules 
ent of peticnis to the maintenance of highest. standards of surgical treat= 
iy of. Speen saab be pocorcen to putle nts with cer tain types of 
oi : given gone must be etede 
es the ui, “gaunt eurgical. sods oe: the Deer aba. The tern mnon= 


! 


Re str To Te D 


" tronsportablen as relating to hci unfitness of battle casualties for inter- 
sOspital transfer must, when military necessity permits, be extended beyond 
actual d anger to life by a Solder cee of the Likeiihood of deformity, ultimate 


) Gisebility, and delay of recovery when these hagards oxist. 


a 


Just as tho placement of various types of. ho 
me provision of the f: cilities for surgery arc deter the geograchic 
denloyrent of amilitary force, phases of surgical man ne exist that in gene 
erat will coniiorm with mil tary echelons. these ohainoe Toe eurgical management 
eres iirst aid moxsures, initial wound surgery, reparabs Ve wo oe Sur gory, 
reconstructive surgery, and rchabilitation measures. 


eae ate and consequently 
ined by 


one 
go 


Pins st Alia. Hensures. Within the divisional area surgical management is 
limited to first sid measures and emarroucy resuscitution. ESE is con- 
trolled, splints anc dre Jeeings applicd, morphine administercd for pain, plasma 
infused for resuscitation, s booster dose of tetanus texoid is given, and chemo- 
ther any eet faton. ; 


Thitial surgery. Actual conditions 6f warfore will determine both the 
facilities provided for emerrency wound aursery and their location with reference 
BO tnG combat arca, fn general, initial yeh is concerned with complete resus= 
citation so that Bar ary may be performed, and with surgical procedures designed 
LO prevent or credicate wound infection. fee of the seriously wounded casuditigs 
een on resuscitated only by a surgical. opera olor aha conjunction with transfusion 


eG plasma therapy. For this reason, it is. important thet delays for the purpose 
[ resuscitation ahead of on installation eguipped for mejor surge a: be kept at a 


oO 
i ty 


Mum. Pliscement of the advance surgical hospital in physical ximity to 
the S divisional Clearing station accomplishes this. end, 


Reparative Surgery, The general hospitals of thy communications zone 
receive casusluics fron ul the ten of the forward area for further surgical 
Manegement. js the Initial wound operation is py definition a Limited procedure, 
Nearly every case requires further t Neate. Seft part wounds, purposely leit 
unsutured at the initial opuration, are closedsby subw ‘eo, usually eat the Tine of 
bio first dressing on or after the fourth day. Fracturus are accurately reduee@ 
and immobilized until bony union takes place 

pesigned to prevent or cub short wound infection either before it aa 

established or at the tims of its inception, this phase in the surgical care of 
the wounded is concerned with sh iortening the period of wound healing and seeks das 
its objectives the early restoration of ‘function snd the return of « soldier te 


duty with a minimum number of cake pas Jn addition, at affords the return of 


Ppatients to the ae bad states ab an earlier date and in better conditi on and 
Sminimizes the ultinsts disability and deformity in the seriously wounded, 


. 


Me success of tia : LIgpox ‘tant chase of surgory depends on the pro= 
Vision of an adeguate period of hospitalization in addi tion to competent surgical 


pcere, particularly in specinliszed fields. Jt is not to be confused with the 
; reconstructive ies 9 


surgery, which may be postponed until retwn to the zone 


f 

i : : Went - ie j X¢ apa een eencein Pome cheng! Cpa RS Se Se aR tee ede ae BGG Ee ANE qe 

oe che Wwverior, The idesl time for the proccdures ot renarotive surgery willie 

Bfound between the fourth and tath deys after woundins, the patient then becomes 
Lo 


p "non—transportablen for » period of time which, in the case of fractures, may 
Pextend LO olgnt or ton weeks... Transier of patients eee Pixed hospitals within 


{ 


pthe zone of communicstions aes ye regulated with these considerations in mind, 


Pomnerwise the objcctives:of this phase of surcical management may be sacrificed, 


iv 
oe 


Ded 
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ment of gonteral Meemibale: in anise supy port of Army or PERE ES 
2. rcuation from Army to more remote fixed installations are two Measures : 
further the est ~biishment of u program of reparative surgery. ees 
7. Reconstructive e Surgery, arly evacuation te the united gtates is 
ae for paticnts wiose return to duty cannot be anticipated within the 
wisaits of the hospitziigation policy of en oversens theiter. The phases of 
“reeunstructive surgery and rehabilitation may hae be integrated, : 


2e Wound Menavonent. 
‘ SR A OT AE I OR Oe AE 


& Jhitial wound survery. 
(1). X-ray. jm the preoperative examin: tion of a battle casualty - 


—Pay exominetion is essential, 


‘ 


ie 2) jpdequnte assistance and instruments, a good light, and secess 
mto the wound that is unhempered by faulty position of the ho ent are basic re- 
- ouirements. anple prepe ration of a wide field by shaving the skin will: allow for 


tin of the incision or aounterincision. 


(3) incision is the fen st essential step in an opere aus on 2 

wound. Adequate exposure 1s necessary to ery out excision of devitaliz 

tissues, On the oxtromity the line of a Goetoiee is placed parallel with the 

long axis of the limb; else swhere it follows the nutural Lines of skin structure. | 
the wound is excised in a strip 


Sonly the devitalized skein of the margins of tl 
skin defects is. avoided, 


rarely wider than 2 to 3 ike The creation of circular 


ny Incision end excision of the fascic! 
ame Manner to give free access to davitsaliged muscle 
uccessive anatomic layers se tts tie complete excision 


Wend the rémoval, of foreign bodi 


3 (5) The surgeon must be familiar with the blood supply of muscles, 

Beetle: erly large groups like the gosbrocncmius-soleus muscles of the calf and 
ge 

Deep recesses of the wound conte dining 


“respect these vesslus in his dissection, 
foreign bodies may be xpproached by counterincisioms planned anatomically rather 


ae ae) ‘icted exposure of 
of daevitaiizged muscle 


e 


“Ss 


than by sacrificing normel muscle gtructures. So 
6 


pyc (6) Wee fine hem states Use the Pinbee ligature compatible with mcr 
v e ‘procedure. tnclude the smellust possible amount of tissue in liga CINE 28 ioe \ 
bleeding point. po not repe: atedly bite the wound with tissue forceps, gponge — 
pontiy with pressure instexd of is ea penaining devitalized tissue produced 

thé missile or by the surg: con must slough before the wounc can be closed by- 


S ‘aa suture. 


fezions of heavy muscles, particularly when 
qhe depths of these wounds 


be oputicd of a lons, incision with counterincision if necessary to sey fre 


- Large wounds dn ¢ 
ated Dy Comminuted fracture, require 6 specinl carc, 


Me Bod be Oe TD 


(8) “only enough dry, fine, mesh gauze is used to separate the sun= 
Peteces Of the wound, Jt. sheuid be smoothly laid in the wound — not npacked", 


(9), ther, white sotp, and benzene, have slight but definite 
mecrcetizing effects on living muscles, Green soap and various other substances 
used as deterzonts have greater necrotizing effects, physiological saline solu- 
eon isi rclatively innocuous, jn general, progress in wound monagement points 
way from the inte: Eka wae se on of any agent into a wound, vitner for its supposed 
Peyenical or antiseptic effect, 


. 5 (10) old wounds (48 he urs OF longer) sre managed in accord with the 
Sano principles, bee ot that in sclecbeda cages of established pyogenic infection 
P and annerobic cellulitis with toxic: ity the general condition of the patient to 
Smithstand redical SU gOry muy be improved by immobilization, penicillin and re- 
peated blooa transfusions until an optimua time is selected for intervention. 

Tn postponement of surgery the advantage ieee accrues from the sav ‘te drainage 
of septic hematomas, Large misses ae dead m stle, and fascial plenw abscesses, aa 
noL to be forgotten, postponement of surgery is not justified if cloobredaad 
byositis (gas gongrens) may be present, 


(11) Proper transportation splinting is provided for skeletal and 
joint injurics, Soft part wounds are supported by firm pressure dressings and may, 
it extensive, be ndvantegcoushy enclosed in a Light pirs ver, Care is taken to 
aveid any constricting action of a pressure risa hi pinced on an extremity. 
Plaster costs must always be padded and a aplat bivalved before the patient is 
retuned to the ward, 


be - Rep aretive wound surgery, 


3 () fe arrival ab a hos ashe 1 where bed care oe be assured for a 
MOL at least fiftesn days (soit p 


eis 


O 
i) 
Ch je 
fo 


art wounds) the original dressing is ree 
in the operatiny room under aseptic precautions, or iy Lilns should be a 


as 
fend. If the primary wound a: Wion has Uaioe ee and has been prope ly done, 
ail spperficial wounds and many deep wounde may be closed by. secondary suture at 


his time (4 to 10 dave) ie For: shen bodies in batt pow ‘. adjacunt te the wound are 
temoved, Pollowing suturo, the part is ameoblliged, prefenably by .a light plastomg 
Of it this .is Sbaue: tical, by bed rest, 


2) he presence of residual dend tissue or established infection 
anifested BY profuse cischarge of pus . redden! ing ond edem. of the wound margingy 
B persigtent fever or r toxielty is an indiention ess delay in secondary suture, 
(Whon these menifes Labions are present but minimal, the wound is allowed to "elean 
Buee, This’; rocess can be hastened by moist dressings or by additional gursigal 
Bexcision of devitaiized frezments, See ondary suture'can then be performed in 

f tow days» f established infect. mis severe, or if the patient, 1s toxie-ang 

BP enemic from deop seated sepsis, 2 course of ponicillin therapy arid blood transfuse 


% 


pions 13 instituted and iollowed bv radical wound révision, and staged closure, 


(3) wounds that have been leid ee properly st the initial operas 
tion tend to FApe le one. give the LrpPes sssion of extonsive skin loss, ‘This 
appearance is actually due to Joss. of su aioe of the deop. fascia,’ skin dolecus 
fers more 2 enieobie then. real in: the major a of cas&és and closure of a defoct da 
Fimade from Local tissue wi th suture in a straight tine when possible, . Undermining 
with advancemcnt or. retetion of flaps pro 


5 
bes 
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Fy 


Wwides sutfivciont skin in nearly all 
- i ~ 
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(a) ae of tissue, 


(b) avoidance of tension sutures 


RAS eae (¢c) accurate approximation of skin margins, he epithelial 
bridge is the main support of the wound for a consideracle period of time, 

Dace (a) Ghliteration of dead spaces by pressure dressings sue Bes 

P Shmobi 14 zation. Stab wound drainage may be instituted when desired and is pre efe: 

a able to eo through bhe suture line, 


(e) “Leaving sutures in place for twelve days if stitch inf 
tion does pe develop. . oo 


. (f)  guture in straight lines rather than the creation of sharp. 


e (5). Preliminary bactericlogic analysi 
not provide information ; erent to making the decisi 
“suture or: allow the eS cere ee OF the result,“ Tf. th 
because of infection, appropriate studies and correc 
| before rosukwe is ¢ atten: tede 


s of thé flora, ie a yous does | 
sion to perform secondary | 4) 
@ suture is not successful — 
tive therapy is instituted 


1 


(S)- The nates ohne that most often jeopardize results are: 


L 


a ae (a) guture of a wound that is discharging pus, ‘this usually 
| means. dead tis SUC in the depths, at : 


 (b) MOO car Ly motion, (Wounds breaxing down for this rea ate 
"should He immediatcly Ye 2AUGUL EC» ) rats 


j 


Ac} “Unrecormized foreign bodies au Jace ent to the wound. 


Closed Bie ster creatine ant 
Hirata 


RT TPO an 


ee 


: (1) ‘ghe reximen of nds ? 
| sidured as satisfactory as the ae described above when field conditions - 
ee the latter, 


hee seat ned ie SECU rey, 


\ subure de nee joey ene 
of eloeed Sileter’ for soft part ade ae INS 


‘ \ 


parts: o: there ia 5 re on devas ues ee application of 
evitalized tissue and loose bone fraguents are excised, _ a 
no pocketing or pooling of pus in the fracture site or adjacent Aa wy 


ertmunts, Small surtsces .of f bare cortical bone may be removed s 
Uhis permits closure of the defect by suture or skin gr ratt. 


- 


oo 
Ocean ae ala dalomienitae en cemented 


ne tor fracture, ce of the oa aN 2 "el.os: ad ae pvr sutures, 


co) Deep | infection of penetrating wounds of the end is amos 
ociazted with incomdlete removal of devitalized brain substance, The 
’ the ‘necessary dubridement oftentimes is indicated by indriven bone 
oe sit which arc denonstrable by x-ray cxamination., stereoscopic roentgen 
helpful. 4 réauction in the incidence of infection can be eifcete 
re eae the debridement so that these fragments of we and the tissue that. 
surrounds them arc romoved at the time of the initial surgical procedure, y 
| | : : 
et (3) Dura defects are repaired by living grafts of fascia on per 
pererium, Ine scalp is closed by suture. . ' 
‘ 4 f ! Vig ; a) 
(4) }. When a patient arrives at the base following initial debride 
and Closure of ca Mame in the forward area, Peo LoEs oe changes are careful 
hoted. When comparcd with former observations those may suggest improvement or 
7 regression, Siens or simptoms-of increasing intracrania 1 pressure usually in 
cate deep wound infection, hemotom, or amass of residual necrotic tissue. | 
_ tension and heiiling in the scaln flap ard wound are at once determined, Shot 
“stereoscoric x-ray studics disclose the presence of residual bone fragments, 
/ secondary wound debriacuuns can then be more readily directed. pven in the | 
 abecnce of symptoms it is ususlly wiser to remove large or clustered bone tray 
“nents. ae the other hand, if the fragnonts are gmail or-in a dangerous Locatio 
payeedeion tay be withheld provided the patient is doing well and can be held Z 
Pa period of observation, If secondary operation is to be carried out, necrobi¢ 
Per infceted tissue enc hometoma are removed «nd wound closurt effected, even 
though frankly aie cersbritis nas bean encountered, ab times a témporary 
arin #o:5 lares doad space is pert ene or reneated aspirations ae 
Rey. ra rely is it necessary te oxterioriae. the infecte Siena! 1 ee a 


’ 


De Eye Tnjuries. 


van -. (1) qonservation in the enucleation of eyes in forward installati. 
edviseblc, Inasmuch as sympathetic ophthalmic never, develops, before ton days 
and usvelly not before two weeks eiter the initicl injury, the first two weeks 
Dllowiiig the injury may be considered the usafe period, aera rey) ins Resid 
dastallat ions enuclestions should be done only when BUeN pe 
the eye and orbit and removal’ of the ocular remnants. 2. 
eae een’ of the Bree Fp hanced with a da < ol eae in Tener 
is the Brie cake obaon should he, ‘Limited LO aoe 


RES yi R gis = T ED 


: ay pending enucleation, or while awaiting the repair oi an eye 
A ite: daierok: eye is vtropiniaed, ophthalmic Ointment applied, end both 
adaged. The immobilization of both eyes is particularly important, as 
no ement of the eyes’ is minimized with lessening of the danger of wound geping 
and wunther prolapse of the intra-ocular tissuc. 


(3) \Bvery case of perforating injury is x-rayed as soon as possible 
to determine the presence or absence of an intra-oculer foreign body. the removal 
of an, intra-oculer foreign body should’ be attempted as soon as possible unless an. 
esta .blished jridocyclitis is present. radial methods of x-ray localization and 


= Baga are essential. a 
ee Ge ‘Maxillofacial . wounds. ae 


> Aver> cotcon€ly° the hazards to life of initial operative management are often= 

» times greater than ‘these of the original wounding, there should be no hesitancy 
in performing tracheotomy when indications exist to relieve cbstruction cf the 
-eirwsy.by that metiod, On the other hend the care of a tra acheotomy As difficult — 3 
vin 2 iong evacuetion line, sometimes requiring ‘a personal a tendant. The choice a 
'of the anesthetic agent as well as the techniques of its adminis tration require 
expert judgment and skill. 


es 


rae 
a ae a 


; \2) The procedures of snitiel surgery ere based on the following 
principles in’ order’ of. imports NCC s 


ee ee 


(a) Réduction and fixation of fractures of the bony foundation 
structures, This may be by temporary measurcs for transportation purposes with 

-the intent:.that it i110 bé een sd by more claborate and precise splinting ata. | 
reser installation. (: , as 7 


: (bd) Isolation. of the buccal cavity from the wounds of the re 
and superficial soft parts by éuburé of the mucous membrane. 


« 


(c) Peinary closure of the muscles ond skin with provision Ng 
for « adequate. drainage ‘im anticipation of infection, 


(a) Applicetion of moiet pressure dressings, . q 


| | (3) The management of the soft part wound by primary suturc, with 
or Without ples stic repnig must not teapt the forward surgeon to hold a patient = = 
) for supervision of healing with the result that precise and Mir anak of the 
bony me is postponed, ; 


fee = 


- 


Fi (4) ‘Those cases’ with severely comminuted fractures or loss of be 
substance and with major soft tissue defects require evacuation to the Zone of — 


the [Interior 5 ‘soon as thuy ‘cat care shes thenselves and after the dangers of 
ee have ee 


Gina nhioie acic qrounds. | 
_Q) rt 3 is important to deishaas 1G Si dis phe palace that = be 


are ; AgPenned comand “the Postoraiion ae 


ys , ts the ‘for ped vod “errores 


aM) UHR aG yi Wika ey 
Pra hee EN eee te 
ic Se EY Se ies 


‘RESTRICTED 


pid trie, whereas the less cp gees complication of infection, at it a 
my be controlled chat ited at the base, Thus, success in the manage— 
of: penetrating wounds of the chest depends upon the judicious timing and sa 
loa of surgical MCASULES » Nea ae 


(2) Opelusion of one chest wounds Meee Danae and sesailntaahie! strapping. 


ot i. carry out opciate Naame surgery. cs 
yi (3) eae with a chest wound suffering from shock may be more. 
ventagecusiy mee eved: in the prone position, with the foot of the litter elevated, — 
‘than in « sitting position, Control of urgent physiologic disturbances that oe 
‘btend wounds of the chest in both preoper-tive ond postoperntive pericds can si ute 
achieved by: es | a oe 


{a}. Needle aspiration’ of air and blood, farly and repeated 
Paspibation of hemothorast yethout air replacement is essuntlal in the proper man- 
agement of chest wounds nie 


a . (b) Bronchoscopic or catheter aspiration of blood phd eRe ah 
_ from the tracheobronchial tree, a a 


: (c) Infiltration of the intercostal nerves with procaine 4 
| hydrochloride solution for relief of chest wall pain. This enables the patient to. 
'ccugh effectively and ciéar the air passages of blood and geeretions, oo See 
(a4) Insertion of a catheter with a flutter or water-seal A abe ee 
for pres Suro pnoumothorox. | ee Ee 
: ' i ae : a 
: (e) scscipa:cioghah beet of oxygen end ste blood tranozusion, a 
| autotrensfusion of ploursal blecd should be used when practicnl. Care is taken to 
| give the blood slowly in resuscitstion after the systolic blood pressure has e 
/reached 80 mm of mercury, and ‘the totel amount administered should only be that Ss 
“essential to attain adeg juate hat locate es becme 
(£) Debridement of sucking wounds with fonoabasts of inter- eh 
Bieta) vessels and spproximation of dcep structures of the chest wall to close 4 
the: sag opening. | a . 
q ae 4 
. (4). ays anesthetist well trained in endotra cheal, anesthesin for 
Bcioracic surgery is mm esscritial manber of an operating tean caring for war wounds 
foi the chest. Hndotrachesal oxygen. ether, administered through a closed apparatus : 
Grand of mainteining positive prd’sure, is the form of anesthesiz recommended a 
1 the ene of ponence ating and perforating chest wounds, : 


f. | (5) Eorly thoracotomy through an extension of ‘the wound or by a 
‘separate 3 incision at a site of election, is indicated in the presences, af; & 


4 (2). continuing intrepleupal honorrhage not controlled by ‘hemo- 
ieee in ne chest wall debride Mert 


(b) ssoehaiiae Likelihood Of diaphre. atic ponetrotints — 


Mele te) A abo: Ale in the mediastinum or that has traversed the 


ay & = 


f visceral damage, — 


2. yeree intraplewrel foreign bodies or debris " Se 


: } (e) Wounds of lores bronchi or the intrathoracic portion of 
the trachea, : 


(6) The following conditions are not in themselves indice ations £ 
es ty either by extension of the wound or by separate incision; ~ 


(a) Foreden madi, ch metallic fragments, or rib fragment 
in the lung, or ee fragments that may be in the pleural space. of 


| , (b) Herothorax Fevabunkt in of blood from the pleural cavity. 
“by suction at the time of chest wall See eeueyy is not considered a thor 


| (c) Lacerated or. contesed Lung unless Maiea is definite evi- 
dence of continuing Asmorrhage 


e 


ace ee Tee 


(7) {he incision for thoracotomy or an extension of the wound 
B shout “ placed in the postero-lateral area of the thoracic cage, rather than 
anteriorly. pifficulty hss becn encountered with the breakdown of anteripr chest 
well defects, Complete expansion of the lung by inflation to the chest wall and — 
F evacuation of pleural fluid :nd air ig attained at the end of all operations in 

/which the pleura is opened, following thoracotomy closed aradinage of the pleural 
Space is instituted except under unusunl circwistances, The drainsge catheter is 
| removed as soon as the clinical course permits, usually at the end of 4é hours. 


> 


(8) Rather than invite pulmonary edems by excessive intravenous — 
Braid therapy, it is advisable to keep a petient with en injured lung slightly ~ 
| Gehydrated. — 


za 


ae rice (7) Tete complications include residual "clottcdn hemothorax and 
pomeyene. | | 


an eh ithe Lean eli the iaeate: Tn Saaeiticn: sane poet ieaibe 27ers hon no ov 
improvenent during the third tc sixth weeks. Jn such cases thoracotomy is done 
for the removal of clots from the pleural cavity and the dense layer of fibrin 
(from the underlying ling. forly derort idntion in these cases permits normal aM 
'@xpansion of the lung and prevents chronic empyema and ot he cei that 
Wead to chronic disability, penicillin is used both systemcally and Locally 
sg Seasons cavity at the time of operation. 


q 


(b) Post-traumitic empyema demands prompt surgical drudge 
hors the ceccates condition permits, radical thoracotomy with the evacuatio: 
residual clots and décortication of the lung, The latter procedure should 1G 
‘formed prefernbly before the sixth week, because the surgical line of cleav 

eer iterated after this tale bea palcea oebth of infil omnaetory exudates 


1 pe iis a pa 


3 e phaer mona Wounds « 


AiR Tht een itliness dninaaae area Oi a ly 


(L) Resuscitation, surgical management of penetrating wounds of 
Betne abdomen Gemanis rapla resuscitation with adequate amounts oF whole blood’ and 
Paeena afi carly operation, Continuing internal henorrhage or advancing peri- 
Pontiacs frequently prevents a satisfactory response to biood ena fue one Pore cing 
Mhe siwseon to prccecd with operation and rely on support of the patlent by 
Stusion during’ and after surgery. ; 


| ey) Preoperal tive Measures, Naso-gastric intubation with removal 
Oi Paste co stents ic an important ne sae to prevent the aspiration of this 
Mecerial diving anesthdsia, Jt is # fortuitous event when passare of the tube 
Parovoke s oe 3. Rectal examination to determine the presence of fresh blood 
Prescative cr injury to the rectum ie testing of the nerve funetion of the —- 
vebrenlties aré the two most cormonly overlooked features of the preoperative 
examinations , 


(3) Anesthesia, Ethor-oxye en anesthesia with a closed system, andy 
an intratrachual tube is the methou of choice. gupplemenbal 


preterably bh 
‘Zold sither by Local infiltration car injection of the lower intere 
i 
ety 


Be 
Becee vor the 
Svelal spaces in tho axillary lino may minimize the necessity for carrying theese 
be ar Lovells of fener sd anesthesia. facilities should be 
tig or subsequent to the operation if there ia 


pati ae ont vo. ale 
sole for bronchoscopy curd 
7 


to believe thet gastric contents have been aspirated into the tracheo= 
Wal tres, Postoperative anpiration pneumonia ranks with peritonitis as a: 
ndagering comlication. 
(4) (per a5 VO Gousijersti: JS e 
A | me 9g RRR. SAARI TE ERE Rr hn RR MMNL eer Ar ean rte eR 


mnie vortical paramedian incision affords the mose 
and 16 aie ast 13 Hide fo complications, fceal contamination of/ ths 


useful an an 


ch 
wer Loren) ‘eavity Wit be reflected by pos sc eealaha infection of tho andominal 
Walt ane lsion on @ considoracty nunber of Gnstac¢ The principles that appiy 
the. Mans comsrc ty contaninared soft pane "wourids ALO apply to abuominal 
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aS f ached 


gione provided ateps are taken Lo prevent evisceration, The peritoneum 
PUOBUL usual Ly including the posterior rect Hi sheath in thu suture Ling,  /gme 
ated ebdominal wail is Loosely approximated, preferably with stay sutures, 
Pas deft vuneutured, tho provision of adequate drainage for the abaomigas 


(eee sie evolauance of Buried sutures and Lica ee 8 ie ab 2 Loose rather 
{ 
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vmon' Tb is neccesary to extoriorins s-¢: smonts of bowel or 26 
ca vega for or in anticination of Localiacd sepsis Ore 
Fistula, socuncal are made, These are short,’ lateraiiy plage 
meLsions that fo Li ow tie direction of the gibore of the oxterial oblidue muggle. 
- Ie upper abdomen Incision: for axleriorigation of bows! mush not impinge on 

biG costal varch. 
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iba Sueala Bowel pigut LOS», DYepenaing Upon the. oxbent of Ems y 
; At “ae 4 q a rae ; * o Fes pea yi Yen shia ‘aie ieee Pontes . a oe a ae oF Sees “¢ 
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Mel iwestine or double-hbarreilad enterosyony le ayolded as produc stive of serious 


Pig ro-endangcring conpiieations. 
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| rjuries. ie aoe nceied ie eae ‘between: (2) _ 
| of “Wounded segment of bowel and (2) construction of « noloeteae = 
= ihe. fecal stream, ‘At times both purposes may be accomplished by one a 
and the same procedure, byt a clear understanding of the purpose of the operation 
is essential to the selection of techniques involved, For either purpose ‘the | 
basic technical recduirement is adequate mobilization of the segment of the large 
bowel that is brought to the surface of the abdominal wall. ‘Insufficient mobil- ~ 
p taatton with dependence upon suture or clamps to maintain the bowel in its abnor- 
mal position will result in retraction. Retraction leads to a fecal fistula that — 
“may be difficult to repair, or in the case of a defimctioning colostomy, defeats |, 
~ the purpose of the operation by allowing: fecal matter to enter the distal segment, 
pearly in the convalescence, retraction is productive of abdominal wall infection 
or intraperitoneal sepsis. Mies as 


‘ Exteriorization. Extorioria ation of the damaged sognont thpoulm 
‘a laterally placed muscle splitting incision is the established procedure in the ve 
oie of wounds of the large intestine, ‘phe defect in the bowel may be closed 
ey subure if so desired, provided it is left sxteriorized. hé loop of bowel must 
ite) comfortably on the abdominal wall without tension and with proper orientation — 
‘of its proximal and distal limbs, i.e., not twisted upon itself, the mesentery 
'falis naturally into a fold on the medial aspect of the loop, leaving the bowel 
walls in contact on the lateral side, properly performed, this simple procedure — 


gto adequate in the majority of instanees when exteriorization is all that is 


“required,  Closurc is made by suture or the application of a spur clamp in the 


ie 
Bs) 


aréa where the two limbs of the bowel are in contact. 


a 


‘ | 
ji oer the injury is larzer than one half the diameter of the 


“bowel or a segment has been resected because of damage to the mesentery, exterior= 
Pzatdon takes the form of a double-barreiled spur. Sutures may be placed to 
‘approximate the ante-mesentéric borders: of the intraperitoneal portions. of the 
Piims for subsecuent crushing by a clamp. care must be taken not to penctrate | 
‘the lumen of the gut or strangulate vessels by sutures, 


Colostomy. colostomy to divert the fecal stream is required fel 
Ror (1) injuries of the peivic colon below the. level where exteriorization is 
‘possible, Jn such an instance the perforation is be ae oh by suture and proximal 
pcolostomy donus (2) wounds of the rectum; (3) certain perineal and rl wounds 4 
as am adjuvant to wound healing and sccondary a. a 


“in appraisal of the length of time that it may be necessary 
fi. defunction the distal bowel segment guides the technical details of construction 
fof the colostomy, as well as determines the site chosen for the artificial. anus. ne 
\ tube cecostomy or partial exteriorization of the cecun does not divert the , 
fecal stream irom the remainder of the colon, and is never used for this purpose. - 
jolostomy in the left half of the transverse colon is a useful procedure in the | 
face of extensive pelvic injuries that may require subsequent repair by the abdom— 
al route, his is particularly the case if a suprapubic cystostomy is also 
adicated, or if the missile has produced damage to the abdominal wall in the left 
‘lower quadrant « usually, however, a left sigmoid-colostomy will be satisfactory — 
sor injury of the pelvic colon or rectum and for perineal injurics. Placement of | 
h Colostomy in a defect producad by the missile or in the laparotomy incision 
) be er easer. graivatsen re a maria with proper lateral nerd of ne 


tion of a long epur is not necessary and may 
| ue 


gatensive damage to the lower bowel segment, associated : 
injury of the blsdder “nd urethra, and wounds thet extensively eden the’ bony 
pelvis, as woll «s the rectum, “re on mpics Of injuries that require 2 prol onged — 7 
od complete defunctioning artificial anus. Under these circ mptatede the exter+ 7 a 
Pe -torined loop is maida sufficiently tae to Mave for comolcts ibaa section.” 
P ef the bowel. end some separation, of the two stomata, Ags ultimate clogure will ~ 


me by and te end stiture, formation of « spur is undesirable. construction of a. 
_-sicin bridge oetween tha arms of the loo; woula, in fuct, be preferable, a 


| gmall perforations of the rectum, or instances in which hel ; 
pert ‘orabion cannot be denonstrated but is a thourht likely, may not require prolonged 

“er ¢ven compiete diversion wf feces, Small wounds of the recto-sigmoid may heal : 
promptiy if subure is-techdicaily sutistactory. Under such circumstances , forma- 
tion of a loop colostomy with a tentative partial opening on the an besiesentane ‘ 
onder will suffic: at least until, a complete appraisal can be made at a fixed 9) 

hospitel, Many of those cases ¢an bo restored to duty within an overseas theater 

iby axbra-peritonesi repair of the incompletely divided loop. Ji the nevd for. 

BONE aid completo aiversion of feeos.,is demonstrated, the ‘Loop is complvutely 

vi 


-} 
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Reaneucwaa ue form ancartidieral anus. y 
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Colostomy ac on aid to the healing of wounds of the buttocks 
and perincum nesd not be performed in the fo schie Oi aronus, unless laparotomy is | 

boing performed for other purposes. If dene solely for management of tie external 
wound, the poticnt whil be renderud nv retronapart: able because of a procedure that : 


be 


eovuld have been postponed witil arrivel ot s figed hospital. 


Cectstomy,. Tan wails portorntis ons of tho eecum ay nae mang “god a 


by » tube cecos scondiag A dad whe, by uxtertorigation. gingle perforationd = & 
'Pequire mobiligcticn of the bows] to look for retroperitoneal perforation. Cecose 
tumy, even when jecaaeary because of. dircen injury to the Celt, is never to be. | 
# usud a8 & substitute for a proxiunal colostomy whun Indications fur the latter apes; 
prosents . Fa 
ie Rig at Colector Ta extensive: injuries noeussitating rescc ction 
the cecum and ascending c TR Piha most Important principle Le observe 18 Mee 


Complete soparaticn of the ileostuay from the Inparoteomy danecision ur fron a lerge sek. 
abpeemine). well defect. Ths two abet sitisfactory methods for denling with the ona: 
; pting arc, (1) Separation of the dleum and ‘the proximal end of the colon gay | 
wating 2 termine! ilecstuny in.n gridiron incision in the right lowor quadrend | 
“nd exberiarigntion of the end of the e.dvn below the costal margin, gudsequenl iy 
| Beconstructicn a baidone by anagtunosia cf the iloum to oh : treneverse colon : foun. 
end excision of the bling pouch af colons (<)} the dieum tnd proximal. end of they 
divided colun are b pie paiags PiAOd) ogo: Long “Srdaegiis doublu-barre Gilod aleo-colostomy, 
Pthe spur of which may bu 1 ster erushed with 2. ¢Lanny, 


Ky 


perfors cbiong ws of tho the Rue bude Wounds of the rectum are character= 
E a by inaccussibilit ty, dilficulty of dingncsis, frequent daruge to other struc F 
tures and the hazard of pelvic and sins ooh retroporit.ncal colluiitig, pevietiong 

om the prdincip.lus established for thé manigenunt of wounds -f the roctum contine | ™ 
lead to serious complications. pea, ony: (yt cacostuny) is mandatory, as 
oe pas pale APALNOL » best vats sBhish ud py ducision vf the ates ae 


pene the rectal, sacral, and lateral paramedian spaces, jubempts to drain 
retroperitoneal space by utilizing the missile wound of the buttock have been 
trous, In establishing posterior are dnage it may be desirable to increase 

-Ghe exposure by removal of the coctyx. This is done as a disarticulation of the 
eocyx irom the: sacrum by sharp dissection and erasure of exposed articulating ad 
cartilage -— not by incomplete amputation with a bone forceps, 3 


. (5) postoperative Care. ‘The postoperative care of patients with | 
' abdortinsl wounds is of the utmost importance and is the personal responsibility q 


' of the operating surgeon, among the most important considerations sre, 


; | (a) Holding of the patient until his equilibrium is establish- 
/ ed - oftentines a minimum of ten days. 

ee (ob) Wasogastric suction for 48 hours or more following opera- 7 
i tions ry : , i 


soe (8) whole blood and plasma, ~ : 


_ ...(d) parenteral fluid shorapy is controlled by measurement of aa 
fluid intake and output. and by determinations of ccll volume and plasms protein 4 
_ concentration by the copper sulphate muthode _§ daily urinsry. volume of 1200 to. 
* 1500 Gc is mainteined, a pepe of peruacn. Lar importance in connection with the 
use cf sulfadiczinc, | 


(c) Aspiretion of tra chealbronehiod secretions. Postoperative 4 
| pulmonery conip Lies. tions including pneurionie, atelectasis, and pulmonary edema : 
p ore common in this group of pobionts. Oxygen therapy by means of an indwelling 
nesel catheter and aspirstion of trachesibronciial secretions by catheter or 


bronchoscope are important mensurcs and may be requir vd frequently. 


. _, gn casos that develop sepsis, small ApL apne fistule, intes- 9” 
tinal obstruction ana other complications or sequelac it is essential to; 


(a) Maintain nutrition by supplement, soatlnpe: . 


(b) Gorrect the tendency toward vitowmin depletion, 


4 


(c) Promptly 4 ingnose and drain locslized sepsis, 


(< ) Close smnll intestinal fistuloe at the earliest moment 
that oper. tive intervention can bu tolerated. 


es (6) Closure of | of Cotos stomy. a defunctioning colostony deteriorates 

F into 2 useless fees fistula when it no: iat diverts the feces from tho distel ; 
: bowsl, Heapprat ised of the purpose of its continuation must bé made “And 16 should 
either be closed or re-estabiished as an bic ne ertificial anus, spillage of ES 
feces into the lower segnount rgsulits in fees a impaction end delays heiling of the 


syound of thd bowel wali, : | | tee ee 


Ca ane str oversens thecters it is desireble to close certain colostom 
SS 8nd repair cxteriorized SOgments when this cin be done by’ suture of a ‘partial | 
efect of the bowel. or py crushing a spur, Patients requiring a formal end to: end <2 


J 


G Ere best, transfurrec tothe United gtates as the likelihood of return to 


eral yasculear Injuries. oy 


ee eral vascular: injuries src’ ol special importance, a laity ae | 
are Ine J Or yi a wll are Sayin. In mneny of these CAses cusps tk or end suture. 
4. be n HOCUS SALT « tigation in ODMR EY should not, be .ione n oe presence 
‘thrombosis, the thrombosed segment is excised. ibe! alized eoreHal sin o£ 
pertery shoul. be aistinguished from thrombosis. g§guch cases, also bernie 
maeuseiont or "Nstupeyr' of the artery, may tollow various forms of trauma to an 


especiclly when the tre seit cine agent passes near 2 vessel, Jn such 


eases. “the Lin’ is coid, prle and pulseless, but evidence of hemorrhage or homa- 


ome in A¢ating thit the vessel has boon stihinndataa is jacking. mrhese cases 


aot 


issue 2nd to periarterial 


“yes50r well te Jcbridement of surround ing tre spoon 
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Peyopathcctory or ‘sympathetic block, Posto ¥ all cases with peripne ad 
py@eculer injurics vasoiilatation may be ec by pale ympithetic block using 
et S. 


; “one per cont procaine hydrochloride solution. Body wz wrth is eorpufully maintained 
a E but heat sh ould uot be applioc to the involved extremity, 


fe Os ; 
5 al Fhe pes naeabe of the extren ty is important, as clevation may persis» 
dschenin. is Gspendent position is preferable oven if a moderate degree of edema 


¥ be the result, A plaster case on an exbromiby threatened -by sees 
Fate ans eat enterior helt rumoved, Conti muous observation is 


Eee Pee | a eae sy else at Sah ae os oe ant » of ean es ott eae? fy a “ 

‘ ce hale to detect “impeniing anaerobic infection, Repeated tra nsfusions to esta- 
4 p44 ty ” » et i) ? 144 2 «7 bs is © Tene ‘apt 2 t bey i ay 

SP GlLish 2 normal B00 VoLuie 2nd Maintain © nia Pea cell volume is an important 

s Le yy pa a bea) a 

Pres of PDAS « 


~ 
. 1 


patient with impending ischemic gangrene should be held at the initial 
Ser ra ee oe ws qe ney uF ry Pe 4s oyeny HY xy my 
ion until a favorable result is assure or amputation is per- 


‘ te Operation for the extirpation of an aneurysm or an arteriovenous fistula 
Cas Pare.y an emerconcy ee ay sincs sounds aheetne aneurysms nay be infected, 
and since extravesation of blood into the tissues surrouriiing the wound usually 

Octurs, jeiay in operation witli cirtinish the chance of eee ae inicetion and 
Seconlary hemorrhage, Moreover, operation shoud be op vostponed until such time as 


fn 


collateral cir culation has boon esvabiisicn, So” hat Tijor vessels May be sally 
digave. ang civiced, Tis aan ‘usualiy figs pasa thet or four months. garly oper- 
q ‘ations aro un mae ken not for the cure of cnourysm but to arrest certain complica- : 
. tions, vis. "seca nage, inpunding rupture, t herve paralysis caused by pressure or 
: tercetcne: zangrone of the extremity. In such cases, repeated ’s yapathe tic block 
- Fae 2 ae Gent procaine hywrochlorice solution (or Sena ony +: ae aA 
foul. be Gore oth pre ond postoperatively to assure maximum vasodilatation and 
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ae port; pheral ad Nervs niuries; « 


ae 7 ES Mealy Soles ar eG nee gs PN Ae s CS ne a B 
(23 Complote Pisy with Anetomic Divisl on of Nerve. 


. 4 . . 


g ; f ~{ Sy ot ny om ae 3 Fassteeee) <a a 4 i i gens 
Primary subuye of poriphersl nerve injuries is advisable only during 
eval a Mea eee Oe oO eta Mage at m ag Figs aN os eH Eo pes ap ong Ren OPE 4 se eo § Pee > Payee i 
& fer Loe i wh cage Wa: tL, ri UW: IG eS Ow Cast SII bg ve AGS Oy ei Neen Lied or CAP ec bed ° 


ie 
pike Th selecte. cases of soft part wounis uncomplicatem by extensive 
“ausele ganaze or ekelotal fracture, comolete or paortinl severance of a nerve may 


proDehns ov formed suture ae ane hae © mnoticulous initial uch a ement. Closure 
of the soit »parts over the suture iine without tonsion ig advisable with primary 


i Ae ee 
its ee 


Pee PR Pos 


or stagec closure of the skin, This'procédure should be unuertaken only if the 
patient may be held unter observation of the operating surgeon for a period of 
, ten cays, and 1s not recommended if the wound is heavily contaminated by debris 


or evacuation from the field has been delayec, Primary nerve repair must never 


* de uncertaken ab the expense of delay in debridement or neglect of concomitant 
* injuries, 


the sore usual method of management will be by. undertaking formal 
horve suture as a phase of reparative surgery in the following stages 


| (a) jt is the responsibility of the surgeon at the tine of the 
initial cebricement to make a careful record. of the injury as he observes ity 
preoperative appraisal of nerve’injury is notoriously difficult and inexact in: 
peaticnts with, nuitiple wounds, particulorly if they are suffering from shock. 
{me Most precise information cones from anatomic observations at operation, Here 


jegain, it is not dcsirabdle to embark upon a painstaking Cissection with extension 
of the dicl. of o,cration beyon.. the gone of devibclined tissuus, 


' 


(b) No ettempt is mace to repair the herve by suture of fix the 


Nerve ends.< PFRpOse:.. nerves ere coveruc with muscle so that the dry fine mesh 


-esuge Used in the wounc is not in contact with the nerve. yaséline gauze is not 


. Pecormon ded. 


(2) Dusting of the woun. with sulfonamide after dobridement may be 


Promittea - certainly in the area oi the nerve trunk, 


‘ 


) Closure of the skin mzy be furthor steged, or if a lorse skin eee ous exis a 


(4)  ghe joints above and below the point of injury are inmobilized 
40 Minimize retraction of the nerve, 

(¢) A firm pressure cressing supported by a plaster of Paris sheld 
is @pnlied to reuuco wound exuJation. 


(fi) Penicillin therspy is maintained by the systemic route, 
(3). On reaching 2 generel Asabel the original dressing is removed 
under aseptic proceubions in the operating room. his usually is possible on op 
shortly after the fourth day after oye The depths of the wound are revisloed: 
eng the nerve injury rosssessed. pl lectrical tosts may, be mado if desired,), Qeuemes 
times a nore deliberate « exemination will corrdaet or sunplement the initial notes 
Made in the forward «réa. Appraisal ot this time is based on the ultimate functional 
restoration of the extremity, taking into consideration muscle damige and bone oF 
§02nb desions in relation to the nerve injury. procedures such as muscle suture 
or Gven shortening of the limb by removal. of devitalized corminuted bone fragments 
May be carried out at this time, The divided unds of the norve may be a; oproxinated 
by 5 Single fixation suture or, preferably, aliowced to rest under the provection 


ef morrci muscle bundles, the wound is closed if sepsis is not present, or if 


further excision of scquostrating tissue adeque xbsly prepares the wound. ae closure. 


Bena frath is applied at cnce or as a staged proccdure 


(a). when first intention healing has been sccured — and this pu 
in 60 to 95 per cent, of cases - formal suture of the nerve is uidertaken. This 
‘should be foasible in many cases curing the ‘fourth weck after secondary -wound 
eer ars : 


eas 


AS Wat Wa PEL On eg Sg Ca Dm 


ae AG a ae ai a EB 
. (>) patisnts with major nerve injuries, whether suture has: beer 
hha or net, shouid be tr-nsferred to the nourosurgical conters in the 
United States with ths least nossible dolay. 3 


ag ae 9 ae jeaportant that casts be removed at the vcariiest possible 
GOke U:.ses eto deing recuived in the gone of the Jnterioer with muscl. atrophy 
Ma joint wie vhon resting from unduly long periods of immobilization in plaster. 
fagie Penceyable splinting tlioet permits supcrvised motion and »hysiotherapy should 
be substituted, 


sig ha norve Losions errivi Tig 5 Une Da8e. Recovery from contusion or conewssion 

mn begins within « few days, while more extensive injuries muy proceed over/a 

pach Longer period of tine, In these cases it is desirable but nct imperative te 
sini inc TOO. 17 1ury to the nerve trunk at the time of primary debridemont or 

secondary wound suture, 


(2) Partial or Transicnt Palsics make up perhaps onc fourth to one’ third 


tis Anpubations. 


(1) The mast important phase in the management of amputations is the 
Punctionmal rebebilitation of the petlens by the fitting of a prosthesis, ,~mputa- 
fen Centers heave bem -csteblisned im the gone of the Interior for this purpose, 
Tees S ORG, &3 “pr essed desire of The Surgeon General that the early mariugument of 
my uertivns in.ovorsoas theaters confern with policies that have becn sct Torth 


i nupercus puilctins and Circular Letters and which are summarized bolow, 


(“@) gn the forward area, amuutcticns will be performed at the lowest 


é 
possible hte oxceoe thet a prarin emputaticon will be done in proference ag 
Pe cisepticulnti Hil mMhe tochnique forthe performance of an putitiocns is 36 Potioeee 
AW Ourcuisr iancisicn is made thrmouch the skin et the Lowist lovel Cuaprtibie with 


wT 

VWiebic tissue\.nd the skin allowed t: retract; the fascia is then incised et the 
P2uVved tO waich the skin has retracted, The : suporlicd at layer of muscle is Tien 
PCat ab the end cr ‘the Zascla and permitted to retract. at its point of retraction, 
the dees layers of muscle are cub throush to tho bone, Aiter the deep muscles 
fave re~racoecd, the .eriosteun of the vone is cleanly incised and the bone sawed 
Pthrewsh iiush with the muscles. No curt of sericsteum is removed as in a closed 
amputation, Bons dsnuded of perlostuum wi 1 sx guestr ate if infection is present 
fand 4 rin: sequectrum often results when the pcx “iogucum bas been removed. Jt ig 
Pane Ortant also that ne jer: baton oe otsvate d or torn irom the bone in the stump 
; oy rows handling. the properly performed flasitess cuillotine stump exhibite a 


Seiehbiv concave open cross os ction of the exoromi ty. 


(2) The proper crossing ef the stump is important, The ond of the stump 
Big Grcssed with fing mosh vaur,6 in apch 4a manrior that it docs not overlap the skin 
fodgos, Skin traction is appiicd dammed: cen This may cither be by a stockinette 
Beurt abtached with ace adherent or ty adhesiv % 4G traction is ovtained preiers 
mony by ae Tight claster cast with a wire adda jer banjo. the cast always incorpor= 
Baues tic joint above the amputation, o.f., 2 Spier for an amoutsted-thigh, The 
fAimiy Tinved jjaic—Ring splint may be ublilized as an alternative, Medical supply 
item No. 366k, Cord, ree a Por Teastion. ia 2v: vide ble and is preforable te 
Polesme tubing for the G traetion, pefore evacuztion, ° io traction 1s 


j pplied, 


aie 
Oxerined and’ if doubt Hel te | a§ to As s éficctiveness, it Ls 


a ss 


- it~ 


pH ae ie ig ca BN es OR ae 


il a Ean of the i Bone ee y can ps saved by continu 
4in traction for 2n additional period of time - 4 to 6 weeks, Closure of © 
US by sliding flaps, plastic resection with sacrifice of bone length, one £ 
mod reanputation are procedures to be carried out in the gone of the Interior 
ather than in an overseas theater, Skin grafting is not indicated. vertical 
incisions in the “org made for control of infection or as part. of the initial 
bridement should be closed by secondary sucure while skin traction is Deune y 


mie sined to cover the defect at the onde 


(5) In the communications zone continuous skin traction is mathe 
n ell cases, After removal of the cast or splint, maintenance of 4 to 6 pounds 
h below-knee and 6 to §& pounds in thigh stumps of traction over a pulley at ‘the. 
ee of whe cha is indicated. Traction is be ehieaode until the wound is healt : 


ses as soon. as they are able: to bé eueier rhea, mraction during beens ation ‘is 
“provided for by stockinette and 3 banjo j nlaster. aed Soe fs 


ae Fractures, 
aN, ay CURR RIE ae arin 


| (1} The management of a compound fracture is divided into the oe 
hasess first eid splinting in the field; debridement end the application of 
transportation splinting in a mobile hospital; final correction of the de formity. 
‘and attainment of wound héaling and bony union at a fixed hospital (reparative — 
hase); reconstructive or corrective surgery (Sone graiting, osteotomy, sequestr c 
eat GUC, ae in the gone of the Interior, In every phase attention is directed t 
the extremity which is de ondent on muscles, ee x 
as wel. as on Skeletal integrity. 


é ‘{e) Transportation $piinting epplied subsequent to initial wound surg 
for ieesouation nibadert vale to. fixe Rospitals is not desigmed to provide : anato 

eduction or prolonged fixation in suitable reduction. ‘Except in rare instance 
mit is by plaster of paris, plaster bandages are adequately padded and bivalved 
yor split through all layers to the skin, Skeletal fixation by the incorporation 
of; sins or wires into. the plaster is not recommended. The only indication for th 
Mise of internal fixation in the forward area is to preserve the vascular inteerys 


a 


) of the extrenity. 

Bee Listhods of transportation splinting the xt have proved safe and co 
Portable are; | } : a 
se Femur; A low waisted none and one half! plaster spica with the a 
tee slightly flexed and minimal abduction, . bio 


\ 


sce 3 The tooruk olaster and the Army leg splint with skin traction 
iota aS ‘wala imobiliz oe and ca ea only be used as oe 


A tbhorscobr: conte Hee aster with the arm forward in inter 


f ‘A pe aster Velpcau bandae binding the. arm to the trunk with 
Re forvarn flexed ata ri; ent hegascue and aa weed across the ches Ste 


. The Army humerus saint desiened for field (first aid) usy 
not suiteble for postoperntive transportation splinting. 


A hangins cast is both uncomfortable and ineffective as a 
of transpertation splinting. ae 
Poreners \ ies 


ny cire Ciular Boe bandage taak extends to the mid-brachial K 

-Pogion + with flexion of the elbow and extending only to tie proxin] palmar cres WSG— 
ay Rey 

Plaster slabs in the form of nsuzar-tongs". 


mn 


Tibie and Fibula: . & hae 


RR te aR. aT AER HE AORN sO OO \° 


\ 
A circular pluster bandage from toes to groin, The 3 knee is. 
shi. ae ae (ba decrees) flexed and thy foot hold in neutral position 2t 90 degregs i ag 
Pto. the zxis of t 1G Linb. A plantar giab may oxtend beyond the toes to (afford 


PUrovection,. but hyperextengion ig to be avoided. : Ee 


( 3) Re porative Surgery of Gon sound preetures. (see tyound Mano geMneHhs 
OB Ors. a 8 on Closed PLASUGE TrGaumen). ! 


Re} ‘rebive surgery in compound froctures oe) made necessary by leaving 
unsutured the 1: — incisions made. for debris jemart snd the recormized fect that | 


paper bine guitabla for transport: pen Ls inadesuate for complete reduction and 


ticxcstion of the fracture, the zoral is funetic nal res’ spoetigpsk of the extre eat 
f-na demands treatment of smscle ind nerve injury as well as skeletal danero, mea 


. 


7 , > 
Observence of certain vasic pri ted les are important to te suceess of this et F 
POL man igen ent.» . ; 


_ preoperative correction of sneiia by whole blood tronsfusio LONe , | 
Hpespite whole Ulood tronsiusion for resusci tati on aH Unie” Forward ated, a Tigh pony 7 
centage of colupourid fracture cases will arrive at o fixed hospital in the comiumety 
acations Zone’with Low red ecki volume: (nomatoeris) aun. hemos Lobin. | an 4ppr oxtiinate: 
bestinn wie of the qu tity of whole blood nesdied to restore red cell volume may be — 
meducen Irom the rough rule of 500 ce blood for each 3 points of the hematocrigs 
or Oa? eros. of hemo: lohin,g. Insthe use of whole blood transfusion for correction | 
OL secondary enon 2 or hynoproteincmin the total volume administered in 2 24 now? 
meriod should not, excoud 1000 ce @& ccob to replace blood Lost at operative pro- 
cedures. fas is: in contrast with: tha «1 harpvor volumes that are administered: for 
resuscitation a RP the total circulstiny blood volum: may be greatly reduced, No 
forvel: tion exists bctween the hematocrit or hemorlobin levels and circulating 

re Iblood volume and care muct be taken not to creel, state pulmonary cdena by overs 
asfusion of ». vabtidnt én whom the blood volume has buen restored by asthe 
‘who still shows 2.2 Sisal ruduced cell volume (hematoerit) and h enogLobir ‘ 


scion, ef residuel, necrotic LiSSUC es No ov vila able 


si ehAnin 
. es ERS TARRY APRON ANA mal AT ns. ED ESRI ANC 
fanaa os na th NOUN Con Vastelaith Ttalized | 


To jure jen 


The control of invasive infection by systemic chemotherapy. gyste 
“penicillin therapy in a dosage of 25,000 units every three hours is recommended as 
| a routine adjuvant for secondary operations on compound fractures. Treatment is. 
continued postoper: atively until the likelihood of invasive infection is passed. 


Reduction or ciosure of soft tissue Gefocts, Exposed cortex of bone 
nerves and tendons are vulnerable to the necrotizing effect of wound suppuration — 
» end are protected by the apposition of adjacent soft parts.. fransversely divided © 
q important muscle groups ere, united by suture, Fascial compartments are restored: 
* to minimize scarring and improve muscle function. certain of these procedures may 
_ be staged operations, pmphasis should not be placed on early or complete skin 
closure, as in most cases any remeining cutaneous defect will heal before bony 
union occurs. 


Provision of drainage for residual exudate, geverely comninuted 

; Mioberce may require dependent drainage in association with the apposition of 
_.soft parts over exposed bone, Rxteriorizing Cua we plane incisions have proven — 
4 superior to stab wounds or rubber drains. Upper extremity fractures rarely’ 

» present a drainage problem, The thigh may be ay ined by a posterolateral-incision 
| between the vastus lateralis and the biceps. jn adequate posterior drainage route 
3 for the shaft of the tibia does not exist. and mer an AnIUTy Ray necessitate a, 
petted of non the face nursing i aire 


Internal fixation of battle fractures is not feasible commonly be= 
cause of extensive comminution, pur Further, tho method demands further periosteal — 
Stripping and surgical trauma to the wound, f[jritation of the use of this method” 
to cases Carefully selected by specialists fully experienced in the techniques ~ 
end hazards of its usage nd Sain os advised. An « ae of sound usage is jthe: 
' employment of screws for restorition .of the articular surface of jor joint. 
Reduction of the fracture is the goal of reparative surgery - not “ie use. of 
internal fixation, 


| Use of suspension traction. The application of suspension traction 
in the treatment of fractures, particularly those of the femur, is the safest and 
most satisfactory mothod of management. jn fixed hospitals fractures of the femur 
should be treated by skelctai traction for ten to twelve weeks until enough union — 

_has been obteined to permit safe transportation to the zone of the Interior im aia 
: plaster spica, The use of suspension traction promotes the maintenance of yout 


© ona muscle function and prevents ang uletion or evercrsdiie deformity. 


| Oversull and mecuved ic distraction 1 aes be avoided atv all time 
| particularly in cases associated with injury or division of the thigh muscles, 

' Certain ceses of this type require very cxpert attention and delay in the applica 
_ tion of traction until firm fibrous union of muscles-has been attained by suture, 


x 


j . ks oints ‘ 
ies garly complete debridement. is is eek: of success in the mana, 
of wounds that compound a joint. ‘he wound of the soft part is excised and 
Sone, end cartilage games peasnees. Rabakancoe ree Oe A cane ilies RS 


3 
Withdrawn end penicillin injected during the postoperative period. ‘ ( 


By Eau a. fe i Col Be) 


aoe ® caretul search made for foreign material. Badly comminuted fractures of the 


mivella are excisad completely as 2 step. in the debridoment of a knee joint wound, 


Every effort is made, after cleansing the. joint cavity, to close the 
Carsule. Tne skin is left unsutured. closure of the joint is espéecislly diffi- 
cult in the face cf extensive loss of soft. parts.. When it is imiossible to close 
® Joint by suture of synovie or capsule, an occlusive, dressing is sa daisy On 
Oprival eat a fixed hospital, effort is directed toward Gea the defect by 
exvencenent of ea skin flap or other plastic procedure 


Adequate exposure of the hip joint is a specialized procedure that 
ale eeehee. * metomical orientation. The Sene principle of mmnavenent must 
® opplicd to improve the results of this particular lesion. 
i Penicillin is inserted into 2 joint at the end of ‘the operation, 7m 
joints that are accessible to needle aspiration, accumulnting exudate may be 


wounds of. the ankle joint with comminution of the os calcis or 
astrogaius arc poculiarly liable to:sepsis. Initial debridement of comminuted 
bone Paints must be minimal if function is to be preserved and varly vffopts 
are mede in the reparative surgical phase to reduce or close the skin dofect with 
Spiit. thickness graft when necessary yhen sepsis is established, subperiosteal 
excision of necrotic bone FOE EN ol ldned by wound closure oy grea ft or subure 
Should not be delayed, 
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